was purchased from Cambridge Isotopes. N-(2-Hydroxypropyl)methacrylamide (HPMA) was synthesized as previously reported. 2 Diethyl ether, N,N-dimethylacetamide (DMAc), and dichloromethane were purchased from Sigma Aldrich. AIBN was recrystallized from methanol, and all other chemicals were purchased with the highest available purities and used as received.
Instrumental and Characterization.
1 H NMR spectra were recorded on a Varian Inova2 500 MHz NMR spectrometer, using the residual solvent signal as reference. ViscoGel I-series 10 μm guard column and two ViscoGel I-series G3078 mixed bed columns, with molecular weight ranges 0−20 × 10 3 and 0−10 × 10 6 g/mol, respectively). Substrates were placed in a glass vial and the solution temperature was measured every 10min during irradiation. at room temperature for 6 h. The dye-encapsulated stars were further purified to remove non-encapsulated dye by filtration using a 0.45 μm nylon syringe filter. The furan-fluorescein dye was encapsulated under the same procedure.
Synthesis of PEG-Based

Synthesis of Furan-Modified Fluorescein (FF).
Fluorescein (1.0 g, 3.0 mmol) was dissolved in DCM (9 mL) and DMF (6 mL). Then, EDC·HCl (1.3 g, 6.6 mmol) and DMAP (0.9 × 10 -2 g, 0.8 mmol) were added to the solution. The mixture was stirred for 3 h, followed by the dropwise addition of furfuryl amine (0.7 mL, 7.5 mmol). Thereafter, the reaction was allowed to stir for 24 h. After the reaction, the solvent was removed by rotary evaporation, and the residue was dissolved in ethyl acetate (50 mL). The organic solution was then washed first with HCl solution (1.0 M) and then brine. The organic layer was collected and dried over Na2SO4. After removing the solvent under vacuum, the product was collected as a yellow solid (0.7 g, 56 %).
ICG Encapsulation. ICG (1 mg) was dissolved in the dye-loaded star polymer solution in the dark, and the resulting solution was stirred for 2 h. To remove the excess ICG, the S6 aqueous mixture was spin-filtered three times with 1.2 mL of deionized water using Amicon Ultra 1.5 mL centrifugal filter units (10 kDa MWCO ) at 12,000 rpm for 20 min.
The ICG calibration curve was obtained using ICG aqueous solutions of known concentration. The ICG weight fraction and encapsulation efficiency were calculated by comparing the absorbance intensity of ICG in the supernatant (10 times diluted). The absorption spectra in the region from 400 nm to 900 nm were also used to characterize the loading property of ICG for the star polymers. 
NIR-Triggered
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Supplemental Figures   Fig. S1 . 1 H NMR spectrum of PEG macroCTA in CDCl3 at 25 ºC. (Table S1 , entry 1) after 1 day (orange) and 60 days later (blue). No significant changes were observed, indicating the high stability of the star polymers at room temperature.
Decomposition rate constant (kd) of an azo initiator and half-life time (t1/2) are defined
For compound 2, Where, A is the pre-exponential factor, Ed is the activation energy (for dissociation, kJ/mol), R is the gas constant (8.314 J/K·mol). 
